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Introduction

Corrosion of sted components is a major
problem in molten carbonate fuel cdls (MCFCs). Bipolar
plates and the aurrent colledors, which are both made of
stainless ¢ed or nickel alloys are, undergo severe
corrosion urder MCFC operating conditions. Currently
reseach is being done to improve the crrosion resistance
of these mmponents by applying a wating that proteds
the underlying sted against corrosion’. Nickel eledro
cladding has been adoped as a tedchnique to reduce
corrosion on the anode side of the bipolar plate. However,
nickel does not offer good larrier protedion to the
diffusion of oxygen. Aluminum coating provides
corrosion protedion in the wet-sed area However, the
poar conductivity of Al,O; or LiAIO, scaes discourages
itsuse in the dedroadive aea

Fe-Ni-Cr austenitic stainless $eds 310S, 316 or
316. have been studied extensively for the cahode side.?
The dromium in these dloys forms protedive oxide
layer, which prevents the whole alloy from being
oxidized. However, chromium layer sowly reads with
the cabonate melt leading to a loss of eledrolyte. This
also results in an incresse in the ohmic loss due to the
formation of corrosion products on sted. Any
improvement to the rrosion resistant properties of the
current colledor has to come by the way of novel
coatings, which possess barrier properties to the oxygen
diffusion. Also the coating should restrict the outward
diffusion of sted comporents, a cmmon problem
asociated with the Ni coating. The objedive of this gudy
is to develop a coating which provides effedive
protedion against corrosion in both cathode axd anode
side of the bi-polar plate. The matant, at the same time,
should not induce any polarizaion loss

In this work, the crrosion behavior of SS 304
under different gas conditions has been studied. SS 304
has been surface modified using encgpsulation process
with thin layers of nanostructured Ni-Mo and Ni-Co. A
variety of eledrochemicd and ptysicd charaderizaion
studies have been used to charaderize the bare and
surfacemodified SS304.

Experimental

Eledrodes of area 1 cm? were made from a
perforated stainless geel 304 (Perforated Metals Inc.),
with a void areaof 45%. Gold wires were spot welded to
the flat eledrodes to serve as a aurrent colledor during
eledrochemicd studies. The dedrodes were deaned
before the charaderization studies in order to be free of
any contaminants.

Eledrochemicd studies were caried out using a
threeelectrode set up with gdd as the munter eledrode
and Au/(2CO,+10,) as the reference dedrode. The
reference gas flow rate was maintained at 10 cdmin.
Oxidant gas with a compasition of 67% CO, and 33 O,
was diredly purged into the cabonate melt. All the
eledrochemicd studies were done using an EG&G PAR

model 273 pdentiostatic interfacal with a computer.
SEM was used to charaderize the morphology changes
during the oxidation of the SS304.

Results and discussion

The mrrosion of bare and surface modified SS
304 was studied under MCFC — cathode onditions at
open circuit in dfferent carbonate melts. The crrosion
behavior was charaderized using cyclic voltammetry.
Under cahode gas conditions, chromium oxidizes to
LiCrO, and dissolves in the melt. Iron axidizes to FeO
and nickel oxidizes to NiO. Corrosion rates were
determined using Tafel polarizaion plots. Morphologica
and compaositional changes were determined using SEM
and EDAX. Detalled analysis of the corrosion scde
formed in the cae of bare and surface modified SSis
currently being perfoemed. The @rrosion protedion and
conductivity performance from MCFC point of view will
be presented during the mnference
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Compomet Type Mol Com:

Cr Cale 19272 18107 wi%
Fe  Cae 72399 73038 wi%
Hi Cale 8320 2836 wi%

i Line  ImensityAtonic Atomic Come  MDL

(/) A% Ratio 3.dg
Cr o Kao 10447519272 10000 13107 0.413
Fe Ko 25764372399 37567 73038 0182
N K

4 21092 8329 04322 8836 0237

Componert  Type  Mole  Cone

Cr Cale 1007 0938 wi%
Fe Cale 98451 03493 wi%
Ni Cale 0542 0570 wi%

Elft.  Line lensty Atonic Atomic Conc  MDL

() W% Ratio 3-sig
Cr Ka 4045 1007 10000 0938 0123
Fe Ka 21914098451 97781098493 0.241
N K: 833 0542 03330 0570 0310

o
Cr

Cr
Cr

o
1

EDAX analysison fresh (top) and axidized (bottom) SS
304 current colledor sample. Chromium depletion occurs
after 24 h of exposure to the cabonate melt.



